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COMPLETE SPECIFICATIOK 

Novel Quaternary Nicotinic Acid Amide Derivatives and 
Production thereof 



We, CiLA& Limited, a Corporation 
organised under tKe Luws of Switzerland, 
of 209 Hochstrasse, Scliaffluiusen, 
Switzerland, do hereby declare the inven- 
6 tiou, for which we jjray that u pateut may 
he granted to us, and the method by 
which it is to he performed, to be par- 
ticularly described iu and by the follow- 
ing statement:- — 
10 This inventitm relates to novel quater- 
nary nicotinic acid amide derivatives and 
to the production thereof. 

We have found that the N-hydroxy- 
methyl amide of nicotinic <urid has an ex- 
15 cellent curative eifect on infections of the 
bile duct and the intestinal tract. 

We have now found that by quaternis- 
ing" of the cyclic nitrogen atom of N- 
hydroxvniethyl-nicotinic acid amide the 
20 effectiveness of this compound may be 
increased. The present invention accord- 
ingly provides a series of new therapeu- 
tically valuable compounds of the generul 
formula : 



tioned formula. According to the first of 
these processes formaldehyde is reacted 40 
with compounds of the general f ornitila : 



j^-C0NH2 



25 



0 



-C0NH-CH20H 



'wherein E is an alhyl, carboxyalkyl, 
carbalkoxyalkyl or carbamidoalkyl group 
{•ontaining at most twenty carbon atoms 
and X is a halogen atom or an alkylsul- 
30 phonate or alkoxysulphonate group con- 
taining at most six carbon atoms. 

As already mentioned, these alcohols 
possess excellent gemiicidal properties 
and are intended for use as cheniothera- 
35 peutics and as intermediate products. 

The present invention also provides two 
processes suitable for the production of 
the new compoundji of the above-men- 
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5U 



55 



in which R and X have the above-defined 
nieanings. The two starting materials are 
preferably reacted together in a solvent. 

According to the second process for the 
production of the new compounds, IST- 
hydroxyniethyl-nicotinic acid amide is 
reacted with compounds of the formula : 
li — X wherein B represents an allvyl. 
carboxyalkyl, carbalkoxyalkyl or carb- 
amidoalkyl group containing at most 
twenty carbon atoms and X represents a 
halogen atom, an allcylsulphonate group 
or an alkoxysulphonate group containing 
at most six carbon atoms. The reaction 
may be carried .out in the presence or 
al>sence of solvents. 

In file nomenclature used throughout 
this specification and the appended claims 60 
N, refers to the ring nitrogen atom and N 
to the nitrogen atom of the amide group. 

The following examples show bow tbe 
process of the invention may be carried 
into effect: 65 
EXAMPLIS 1. 

10 Gms. of N,-chlor-Ni-metKyl-nico- 
tinic acid amide were suspended in 200 
CCS. of ethanol and 10 ccs. of a neutral- 
ised 35% formaldehyde solution were 70 
added. The mixtxire was heated for an 
hour on the water bath and then allowed 
to cool . The hot solution was clear but on 
cooling and addition of acetone colourless 
crystals separated which were again re- 75 
crystallised from ethanol-acetone. N,- 
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ohlor - N, - methyl - N - liydxoxymetliyl - 
nicotinic acid amide was thus obtained 
in fine crystal clusters "with, a melting 
point of 160—161" 0. 
5 14 Ghms. of tlie product were obtained 
corresponding to 6^.% of tbe theoretical 
yield. The compound is quite vsolnble in 
water and alcohol and sparingly soluble 
in ether, acetone and dioxane. 

10 ^ Example 2. 

43.7 Grms. of N-hydroxymethyl -nico- 
tinic acid amide were suspended in 500 
CCS. of dioxane and shaken in an auto- 
clave for 25 hours with 60 gms, of methyl 

15 chloride at 100—120' C. 

After cooling: the mass crystallised out 
from the solution and was sucked off and 
washed with dioxane and ether. After 
reorystallisation from alcohol-acetone 

20 45.1 gms. of N*i-chlor-]Sfi-methyl-N-]iy- 
droxymethyl-nicotinic acid amide was 
•obtained having a melting point of 160^ — 
161" C,y the yield amounting to 7S% of 
the theoretical. The . new compound is 

25 quite soluble in water and alcohol but 
sparingly soluble in ether, acetone and 
dioxane. 

Example 3. 
11.2 Cos. of neutralised 40% formalde- 

30 hyde solution were added to a suspension 
of 3o gme. of Ni-brom-lSTi-cetyl-nicotinic 
acid amide in 200 ccs. of ethanol. The 
mixture was lieated to 30 C. and a solu- 
tion was formed in a short time. After 

35 standing for half-an-hour at 30' C. the 
solution was allowed to cool whereupon 
25 gms. of ^Tj-brom-Ni-cetyl-N-hydroxy- 
methyl-nicotinic acid amide crystallised 
out. The amide could easily be purified by 

40 reorystallisation from alcohol. It melts at 
219-;-220'* C. with decomposition and is 
readily soluble in hot water and in the 
usual organic solvents on heating. 

Example 4. 

45 50 Gms. of N,-methane3ulphonate-.Ni- 
octyl nicotinic acid amide of a melting 
point of 129—130" C. were dissolved with 
12 ccs. of a neutralised 39!% formalde- 
hyde solntion in 500 ccs. of ethanol and 

50 heated for an houi* to 60** C. The solution 
was then evaporated to dryness in vacuo 
at 30" C. The slightly yellowish crystal- 
line residue was redissolved in absolute 
ethanol, the solution was treated with 

55 charcoal and the filtrate precipitated with 
ether. Nj - methane-sulphonate-Wi-octyl- 
N-hydroxymethyl-nicotinic acid amide 
was obtained in fine white crystals which 
melt at 98" C. The yield was 32.5 gms. 

60 corresponding to 59% of the theoretical 
yield. The new compound is readily 
soluble in water, ethanol and chloroform, 
it is insoluble in eth-er, petroleum ether 
and benzene. 



Example 5. -66 
15 gms. of N-hydroxymethyl-nicotinic 
acid amide were added to a solution of 30 
gms. of methanesulphonic acid ootyl 
ester in 150 ccs. of dioxane and heated 
with stirring to 100)* C. for 12 hours. The 70 
solution was then evaporated iii -vacm at 
30" C. to a thick oonsistenoy and then 
extracted several times witli petroleum 
ether in order to remove the excess of 
methanesulphonic acid octyl ester. The 75 
residue falls ajmrt to a powdeiy mass 
which could readilv be reprecipitated 
with ether from absolute etJianol. 22 gms. 
of jSTi-methanesuiphonate - - octyl-N- 
hydroxy - methyl-nicotinic acid amide 80 
were thus obtained as colourless crystals 
melting at 98" C. The yield corresponds 
to 61% of the theoretical yield. The new 
compound is readily soluble in water, 
ethanol and chloroform, it is insoluble in 86 
ether, petroleum ether and benzene. 
Example 0. 
22 gms. of jSTi-chlor-lSri-carboxymethyl- 
niootinic acid amide (produced in a 
manner analogous t^ that described in 90 
Berichte 23 2608V were suapended with 11 
ccs. of a neutralised formaldehyde solu- 
tion in 200 ccs. of ethanol. The whole was 
heated for an hour to 50° G. and then 
allowed to cool slowly. Acetone was care- 95 
fully added and the mixture placed in a 
cooling cupboard as soon as ci-ystallisation * 
began. After several days. 18.3 g-ms. of 
1^1 - chlor-!N",-carboxy-methyl-IT-hydroxy- 
methyl-nicotinic acid amide had separ- 100 
ated, which melts at 120" G. with decom- 
position. The yield corresponds to 731% of 
the theoretical yield. The new compound 
is readily soluble in water and methanol, 
and is less soluble in acetone, ether and 105 
acetic ester. 

Example 7. 

38 gms. of N-hydroxymethyl-nicotinic 
acid amide were intimately mixed witli 
23.6 gms. of oMoracetic acid and care- 110 
fully heated to lOD" C. The mixture 
melted within 30 minutes to a clear mass, 
the hielt was then cooled, pulverised, dis- 
solved in ethanol and precipitated with 
acetone. 41 gms. of Ni-chlor-Nj-carboxv- 115 
mejbhyl-K'.hydroxymethyl-nicotinic acid 
amide were obtained wliich melts witb 
decomposition at 120' C. The new com- 
pound is readily soluble in water and 
methanol and is less soluble in acetone, 120 
ether and acetic ester. 

•Example 8. 

22 gms. of N, - chlor - - carbamido- 
methyl-riicotinic acid amide were heated 
for one hour to 40° C. in 10 ccs. of 40% 126 
neutralised formaldehyde solution in 200 
ccs. of ethanol. After cooling acetone was 
added drop by drop to the solution until 
crystallisation began and the solution 
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was then placed in ice. After dome time 
19.8 gms. of ISTj - chlor - Ni - carhamido- 
methyl-N-hydroxymethyl-nicotinic acid 
amide had c^y^stallised out which melts at 
B 125'* C. with decomposition. The yield 
corresponds to S{3%_ of the theoretical 
yield. The new compound is moderately 
soluble in water, readily soluble in 
ethanol and methanol, and only sparingly 
10 :»oluble in acetone. 

38 guw. of N-byilroxynicthyl-nicotinic 
acid amide were well mixed with 24 gms. 
of chloracetamide and cautiously heiated 

16 to 105' C. The maBs fused with evolution 
of heat. After approximately 30 minutes 
the melt liad become homogeneous. It was 
then cooled, pulverised and recrystallised 
from ethanol /acetone. In thin way i'>2 

20 gnis- of Nj-chlor-N,-carbamidomethyl-N- 
hvdroxyinethyl-nifotinic acid amide were 
obtained melting at 126" C. with decom- 
rtoriition. 'Che yield corresjjond.s to 84% 
of the theoretical yield. The new com- 

25 pound irt moderately soluble in water, 
readily soluble in ethanol and methanol 
and only very sparingly soluble in 
acetone. 

ExAMrj.K 10. 

30 '^0 gms. of N-hydroxymetliyl-nicotinic 
acid amide were heated with GOO cos. of 
dioxane and 120 gms. cf ft-cetyl bromide 
in the autoclave for 31 hours at 100—110' 
G. After cooling the solvent was decanted 

35 and tlie pai-tially crystalline residue was 
recrystallised from ethanol / acetic ester. 
122 gms. of N,-brom-N,-cetyl-N-hydroxy- 
methyl-nicotiiiic acid amide were ob- 
tained corresponding* to a yield of 78-9% 

40 of the theoretical. • The new compound 
melts at 219—220' C. and is readily 
soluble iu the heat in the iisual organic 
solvents. It can be purified well by re- 
crystallisation from ethanol. 

45 Example 11 . 

oO gms. of N-hydroxymethyl-nicotiuic 
acid amide were lieated with 98.4 gins, of 
rt-lauryl bromide and BOO ccs. of dioxane 
to 100— 110" C. for 30 hours in a shaking 

50 autoclave. After cooling the crystalline 
product was sucked olY, washed with a 
little dioxane and tlien recrystallised from 
ethanol /acetic ester. 91 gms. of Ni-brom- 
N,-dodecyl - N - hydroxymethyl-nicotinic 

55 acid amide were obtained corresponding 
to a yield of (18, o%. of the theoretical. The 
new compouml melts at 140 — 145° C. and 
is readily soluble in ethanol, hot water 
and hot dioxane and is insoluble in acetic 

60 ester, ether and acetone. 

The following compounds can be ob- 
tained in analogous manner by the action 
of formaldehyde: 

(a) Ni-methane-8ulphonate-N,-ethyl-N- 



hydroxymethyl-nicotinic acid amide from 66 
Ni-methane-sulphonate - !N"i - ethyl nioo- - 
tinic acid amide. 

(b) Ni-methoxy-sulphonate-Nj-methyl- 
N - hydroxymethyl-nicotinic acid amide 
from Ni-methosy-aulplionate-Ni-methyl- 70 
nicotinic acid amide. 

The two above-mentioned compounds 
can also be prepared from N-hydroxy- 
methyl-nicotinic acid amide and the 
following components; 75 

(a) Methane-sulphonic acid ethyl ester. 

(b) Dimethyl-sulphate, 
what we claim is : — 

1. New chemical compounds of the 
general formula 80 



0 



-CONH-CBgOE 



in wliich is an alkyl, carboxyalkyl, 
carbalkoxyalkyl or carbamidoalkyl group 
containing at most twenty carbon atoms 
and X is a halogen atom or an alkylsul- 86 
phonate or alkoxy sulphonate group con- 
taining at most six carbon atoms. 

2. The new chemical compound N,- 
chlor - Ni - methyl - W - hydroxymethyl- 
nicotinic acid amide of the formula 



^^^ -CONH - CHgOH 



CH3 CI 

3. The new chemical compound N^- 
brom - Ni - cetyl - N - hydroxymethyl - 
nicotinic acid amide of the formula 



0 



COMH-CHgOH 



0 



-CONH - CH^OH 



•CH5-(CH3)5-Ch/' ^OgS-CHg 



90 



95 



4. The new chemical compound Nj- 
methane-sulphonate-Ni-octyl-N-hydroxy- 
methyl-nicotinic acid amide of the 
formula 



100 



4 
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5. The new chemical compound N^- 
chlor - ISTi r carboxymethyl - - hydraxy- 
niethyl-nicotinic acid amide of the 
formula r 



Q" 



cag-cooH 



6. The new chemical compound N^- 
chlor - INi-caThamidomethyl-N-hydroxy - 
methyl-nicotinic acid amide of the 

formula.' 



ONH - CHpOH 



LO 



01 

XH2CONH2 



7. The new chemical compound N,- 
brom-Nj-dodecyl - N - hydroxy - methyl- 
nicotinic acid amide of the formula : 



0 



'CONH - CHgOH 



11. A process according to claim 8, 
wherein formaldehyde is reacted with Nj- 
brom-K,-cetyl-niootinic acid amide so as 40 
to form ITj-br-om - - cetyl-N-hydroxy- 
methyl-nicotinic acid amide. 

12, A process according to claim S, 
wherein formaldehyde is reacted, with 
compounds of the formula 45 



Q 

1 



-CONHg 



50 



B 



in which R is an alkyl residue containing 
at most twenty carbon atoms and X is an 
alkyl sulphonate group containing at 
most vsix carbon atoms. 

13. A process according to claim 8, 
wherein formaldehyde is reacted with 
Nj-methane-snlphonate - - octyl-nico- 
tinic acid amide so as to foim Ni- 
methane-3ulphpnate-Ni-odtyl-N-hydroxy- 66 
methyl-nicotinic acid amide. 

14. A process according to claim S, 
wherein formaldehyde is reacted with 
compounds of the formula 



Q 



-CONHg 



25 8. A process for the production of 
quaternary derivatives of N-hydroxy- 
methyl-nicotinic acid amide which com- 
prises reacting formaldehyde with a com- 
pound of the general formula : 



20 



R .1 



in which R is an alkyl, carboxyalkyl . 
(•arbalkoxyalkyl or carbamide alkyl group 
containing at most twenty carbon atoms 
and X is a halogen atom, an alkylsul- 
'-26 phonate group or an alkoxysulphonate 
group containing at most six carbon 
atoms ► 

9. A process according to claim 8, 
wherein formaldehyde is reacted with a 

30 Ni-halogen-Nj-alkyl-nicotinic acid amide, 
the alkyl group whereof contains at most 
twenty carbon atoms. 

10. A process according to claim 8, 
wherein formaldehyde is reacted with Ni- 

%h chlor-N^-methyl-nicotinic acid amide so 
as to form Ni - chlor - ITi - methyl - ISF - 
hydroxymethyl-nicotinic acid amide. 



wherein R is a cai-boxyalkyl, carbalkoxy- 
allcyl or carbamido-alfcyl group and X is 
a halogen atom. 

15. A process according to claim 8, 
wherein formaldehyde is reacted with 65 
Ni - chlor - - carboxymethyl-nicotinic 
acid amide so as to form Ni-chlor-N^- 
carboxymethyl - N - hydroxy - methyl - 
nicotinic acid amide. 

16. A process according to claim 8, 
wherein formaldehyde is reacted with N,- 
chlor-Nj-carb amidomethyl-nicotinic acid 
amide so as to form Na-chlor-Ni-carb- 

amidomethyl-N-hydroxymethyl-nicotinic 
acid amide. 

17. A process for the production of 
quaternary derivatives of IT-hydroxy- 
methyl-nicotinic acid amide which com- 
prises reacting N-hydroxymethyl-nico- 
tinic acid amide with a compound of the 80 
formula 

H—X 

wherein R is an alkyl, carboxy alkyl, 
carbalkoxyallcyl or carbamidoalkyl group 
containing at most twenty ^carbon atoms 85 
and X is a halogen atom or an alkyl- 
sulphonate or alkoxy-sulphonate grouxj 
containing at most six carbon atoms. 



70 



75 
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IS. A process accorfling to claim 17, 
wkerein N-hydroxymetliyT-nicotinic acid 
amide is reacted with compounds of the 
formula : 

wlierein R is an alkyl group containing 
at most 20 carbon atoms and X is a halo- 

g-en atom. 

19. A process according to claim 17, 
10 wherein methyl chloride is reacted with 

N-hydroxymethyl-nicotinic acid amide so 
as to form - chlor - Ni - methyl - W - 
liydroxymethyl-nicotini-c acid amide. 

20. A prpceas according to claim 17, 
15 wherein cetyl bromide is reacted with N- 

hydroxymethyl-nicotinic acid amide so as 
to form N ,-brom-N ^-cety l-N-]iy droxy- 
methyl-nicotinic acid amide. 

21. A process according to claim 17, 
•^wherein N-hydroxymethyl-nicotinic acid 

amid is reacted with a compound of the 
formula : 

wherein R is an alkyl residue containing 
26 ;it most 20 carbon atoms and X is an 
alkylsulxihonate group containing at most 
() carbon atoms. 

22. A process according" to claim 17, 
wherein methane sulphonic acid octyi 

30 ester is reacted with N-hydroxymethyl- 
nicotinic acid amide so as to form N,- 
methane-sulphonate-N»-octyl-N-]iydroxy- 
methyl-nicotinic acid amide, 

23. A process according to claim 17, 
35 wherein J^f-hydroxjiinethyl-nicotinic acid 

amide is reacted with a compound of the 
formula : 

11— X 



wherein R is a carboxyalkyl, carbalkoxy- 
alkyl or carbamidoalkyl group containing 40 
at most 20 carbon atoms and X is a halo- 
gen atom. 

24. A process as claimed in claim 17, 
wherein chloracetic acid is reacted with 
Z^-hydroxymethyl-nicotinic acid amide so 45 
as to form Nj-chlor-Ni-carboxymethyl-N- 
hydroxymethyl-nicotinic acid amide. 

2o, A process according to claim 17, 
wlierein chlor- acet amide is reacted with 
N-liydroxymethyl-nicotinic acid amide so 50 
as to form Ni-chlor-Ni-carbamido-methyl- 
^-hydroxyjnethyl -nicotinic acid amide. 

20. A process according to claim 17, 
wlierein /i-lauryl bromide is reacted with 
N-hydroxymethyl-nicotinic acid amide so 55 
as to form - hrom - - dodecyl - W - 
Jiydroxym ethyl -ui(X)tinic acid amide. 

27. A process for the production of 
quaternary derivatives of N-hydroxy- 
metliyl-nicotinic acid amide substan- 60 
tially as described with reference to 
Examples 1, 3, 4, 6 and 8, 

28. A process for the production of 
quaternary derivatives of IS^-hydroxy- 
methyl-nieotinic acid amide substan- 65 
tially as described with reference to 
Examples 2, 5, 7, 9, 10 and 11. 

29. Quaternary derivatives of N- 
hydroxymethyl-nicotinic acid amide 
whenever prepared by the process claimed 70 
in any of the preceding claims 8 to 28. 

ELKINGTON & FIFE, 
(Consulting Chemists and Chartered 
Patent Agents, 
Bank Chambers, 329, High Holborn, 
London, W.0.1, 
Agents for the Applicants. 
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